Modelling household's savings and dwellings investment - a portfolio choice approach by Vadas, Gabor
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2QHLPSRUWDQWFKDUDFWHULVWLFRIGZHOOLQJVLVWKDWKRXVLQJFDQEHUHJDUGHGDVDQLQYHVWPHQWRU
DVVHW 2XU SDSHU IRFXVHV RQ WKLV IXQFWLRQ RI GZHOOLQJV DQG GHYHORSV D VWRFKDVWLF SRUWIROLR
FKRLFHPRGHO IRU WKHKRXVLQJPDUNHWZKLFK LV HDV\ WR LQFRUSRUDWH LQWRPHGLXPDQG ODUJH
VFDOH PDFUR PRGHOV 7KHRUHWLFDO UHVXOWV VXJJHVW WKDW KRXVH SULFHV PRYH LQ OLQH ZLWK
KRXVHKROGV¶ LQFRPH DOWKRXJK KRXVH SULFHV KDYH D KLJKHU YDULDQFH WKDQ LQFRPH GRHV
$QRWKHULPSRUWDQWLPSOLFDWLRQRIWKHPRGHOLVWKDWWKHSRUWIROLRVKDUHRIKRXVLQJLQYHVWPHQW
GHSHQGV RQ WKH H[FHVV UHWXUQ GHILQHG DV WKH GLIIHUHQFH EHWZHHQ UHWXUQ RQ KRXVLQJ DQG
ILQDQFLDOLQYHVWPHQWDQGWKHYDULDQFHRIH[FHVVUHWXUQGHVFULELQJWKHULVNLQHVVRIDQDVVHW2XU
LQWHQWLRQLVWRWHVW WKHVHWKHRUHWLFDO LPSOLFDWLRQVRIWKHPRGHORQVHYHUDOFRXQWULHVKRZHYHU
ZHRQO\WHVWRQ8.GDWDGXHWRWKHGDWDDYDLODELOLW\,QWKLVFDVHHPSLULFDOUHVXOWVVWUHQJWKHQ
WKHPRGHOIUDPHZRUN
,,QWURGXFWLRQ
+RXVLQJPDUNHWLVDIUHTXHQWWRSLFRIGLVFXVVLRQDPRQJSROLF\PDNHUVDQGUHVHDUFKHUV7KH
PRVWW\SLFDOLVVXHUHODWHVHLWKHUWRWKHILQDQFLDOVHFWRURUWRWKHGHYHORSPHQWRIWKHPRUWJDJH
ORDQ PDUNHW ZLWK LWV LPSOLFDWLRQV IRU WKH ILQDQFLDO VHFWRU 7KH PDLQ FRQFHUQ LV UDLVHG E\
ILQDQFLDOVHFWRUVWDELOLW\
7KH ILUVW REYLRXV OLQN EHWZHHQ WKH KRXVLQJ PDUNHW DQG ILQDQFLDO VWDELOLW\ LV WKH OHYHO RI
KRXVHKROGV¶PRUWJDJH ORDQV RU LQ RWKHUZRUGV WKH OHYHO RI KRXVHKROGV¶ LQGHEWHGQHVV 7KH
KLJKHU WKH OHYHO RI LQGHEWHGQHVV WKH KLJKHU WKH ULVN RI GHIDXOW LQ WKH HYHQW RI D FKDQJH LQ
PRUWJDJH LQWHUHVW UDWHV7KLV LQIOXHQFHV WKHILQDQFLDOSRVLWLRQRI OHQGHUV7KHVHFRQG OLQN LV
HVWDEOLVKHG E\ FKDQJHV LQ KRXVH SULFHV ,I PRUWJDJH UHSD\PHQW LV WLHG WR WKH YDOXH RI
FROODWHUDOQDPHO\GZHOOLQJV FKDQJHV LQKRXVHSULFHV DOWHUPRQWKO\ UHSD\PHQWE\ FKDQJLQJ
WKHULVNSUHPLXP,QFUHDVLQJKRXVHSULFHVUHGXFHZKLOHGHFUHDVLQJKRXVHSULFHVLQFUHDVHWKH
ULVN SUHPLXP 7KXV FKDQJHV LQ KRXVH SULFHV HLWKHU LQFUHDVH RU GHFUHDVH WKH DPRXQW RI
PRQWKO\UHSD\PHQWWKHUHE\LQIOXHQFLQJWKHDELOLW\WRUHSD\DQGWKHSRVVLELOLW\RIGHIDXOW
+RZHYHUWKHILQDQFLDOVHFWRULVQRWWKHRQO\RQHLQZKLFKLQWHUHVWUDWHVDQGKRXVHSULFHVSOD\
DFULWLFDOUROH+RXVHSULFHVDUHDOVRDQLPSRUWDQWIDFWRULQKRXVHKROGV¶OLIHDQGDUHHVVHQWLDO
IRU XQGHUVWDQGLQJ WKH KRXVLQJPDUNHW7KH LPSRUWDQFHRI WKH KRXVLQJPDUNHWPD\EH HYHQ
PRUHFUXFLDOIRUKRXVHKROGVWKDQIRUWKHILQDQFLDOVHFWRU'ZHOOLQJVKDYHVHYHUDOIXQFWLRQV±
LWLVDURRIRYHU\RXUKHDGDFRPSRQHQWRIKRXVHKROGV¶ZHDOWKDSURSHUW\ZKLFKFDQEHXVHG
DVFROODWHUDODSRWHQWLDOIRUPRILQYHVWPHQWRUDQDVVHWHWF7KLVSDSHUIRFXVHVRQWKHDVVHW
IXQFWLRQ ,WVDLPLV WRH[DPLQHKRXVLQJ WKHRUHWLFDOO\ DV DQ LQYHVWPHQWDQGGHYHORSDPRGHO
ZKLFK FDQ KDQGOH WKLV NLQG RI LQYHVWPHQW GHFLVLRQ DQG EH D EXLOGLQJ EORFN RI PHGLXP RU
ODUJHVFDOHPDFURPRGHOV7KHDSSURSULDWHQHVVRIWKLVDSSURDFKLVWHVWHGRQ8.GDWD
7KHSDSHULVVWUXFWXUHGDVIROORZV,Q6HFWLRQZHRYHUYLHZWKHUHODWHGOLWHUDWXUHRIUHVHDUFK
DQGVKRZVRPHVHOHFWHGZRUNVRQPRGHOOLQJKRXVHKROGEHKDYLRXU,Q6HFWLRQZHGHYHORSD
SRUWIROLRFKRLFHPRGHOLQDVWRFKDVWLFHQYLURQPHQWZKLFKFDQEHDSSOLHGWRGHVFULEHKRXVLQJ
LQYHVWPHQW6HFWLRQGHILQHVDVHWRIGDWDZKLOHWKHLPSOLFDWLRQRIWKHPRGHOLVHPSLULFDOO\
WHVWHG DQG YHULILHG LQ WKH 6HFWLRQ  6HFWLRQ  VXPPDULVHV WKH UHVXOWV DQG LQGLFDWHV VRPH
IXWXUHZRUN)LQDOO\DSSHQGL[GLVSOD\VVRPHHVWLPDWLRQSUREOHPVLQDFFHVVLRQFRXQWULHV
,,5HODWHGOLWHUDWXUH
7KHLPSRUWDQFHRIWKHKRXVLQJPDUNHWIURPWKHSHUVSHFWLYHRIKRXVHKROGVLVXQDVVDLODEOHRQ
ERWK WKH PLFUR DQG PDFUR OHYHOV +RZHYHU LWV PHFKDQLVP LV GLIIHUHQW IURP WKDW RI WKH
ILQDQFLDOVHFWRU)LUVWFKDQJHVLQKRXVHSULFHVDQGWKHH[LVWHQFHRIKRXVLQJZHDOWKLQIOXHQFH
KRXVHKROGV¶ EHKDYLRXU2Q WKH RQH KDQG D ULVH LQ KRXVH SULFHV LPSOLHV LQFUHDVLQJZHDOWK
ZKLFKPDNHVKLJKHUFRQVXPSWLRQSRVVLEOHWKURXJKWKHZHDOWKHIIHFW7KHFUHGLWFKDQQHOKDVD
EURDGO\VLPLODU HIIHFW$ ULVH LQKRXVHSULFHV LQFUHDVHVKRXVLQJZHDOWK DQG VR WKHDYDLODEOH
FROODWHUDOIRUORDQZKLFKLQWXUQLQGXFHVKLJKHUFRQVXPSWLRQH[SHQGLWXUH
2QWKHRWKHUKDQGZHFDQFRQVLGHUKRXVLQJLQYHVWPHQWDVDQ\RWKHUµQRUPDO¶LQYHVWPHQW7KH
RZQHU RI D KRXVH FDQ UHDOLVH LQFRPH IURP WHQDQWV DQG IURP FKDQJHV LQ KRXVH SULFHV
,QFUHDVLQJKRXVHSULFHVFDQSURYLGHDKLJKHU UHWXUQRQ UHDOHVWDWH WKDQ ILQDQFLDO LQYHVWPHQW
GRHV DQG IRUFH KRXVHKROGV WR UHDOORFDWH WKHLU SRUWIROLRV 6HFRQG IRFXVLQJ RQ WKH
PDFURHFRQRPLF YLHZ KRXVLQJ LQYHVWPHQW DPRXQWV WR D VL]HDEOH VKDUH RI QDWLRQZLGH
LQYHVWPHQWH[SHQGLWXUH
6HYHUDO WKHRUHWLFDODQGHPSLULFDOVWXGLHVVHHN WR LQFRUSRUDWH WKHVHHIIHFWV LQWR WKHLUPRGHOV
:HVWDZD\ SURYLGHVDFRPSUHKHQVLYHJHQHUDO HTXLOLEULXPPRGHOZKLFK LQFRUSRUDWHV
WKHIORZRIKRXVLQJVHUYLFHVLQWRWKHXWLOLW\IXQFWLRQ$RNLHWDOJRRQHVWHSIXUWKHUDQG
XVH QRW RQO\ KRXVLQJ VHUYLFHV LQ WKH XWLOLW\ IXQFWLRQ EXW DSSO\ WKH ILQDQFLDO DFFHOHUDWRU
GHYHORSHGE\%HUQDQNHHWDO7KHPDLQSRLQWRIWKHILQDQFLDODFFHOHUDWRULVWKDWKRXVH
SULFHVLQIOXHQFHKRXVLQJZHDOWKWKDWKRXVHKROGVFDQXVHDVFROODWHUDO LQERUURZLQJ ,IKRXVH
SULFHV LQFUHDVH KRXVLQJ ZHDOWK DQG DYDLODEOH FROODWHUDO GR VR DV ZHOO &RQVHTXHQWO\
KRXVHKROGVFDQERUURZDWDORZHUILQDQFLDOSUHPLXP
+RXVHKROGV¶ ILQDQFLDO DFFHOHUDWRU OHDGV XV WR WKH HPSLULFDO DSSURDFKRI WKH KRXVLQJZHDOWK
HIIHFW7KH%DQNRI(QJODQG%R(PRGHOXVHVWKHPRGLILHGYHUVLRQRIHUURUFRUUHFWLRQ
HTXDWLRQRULJLQDOO\VXJJHVWHGE\+HQGU\DQG8QJHUQ6WHUQEHUJ+86    ,Q WKH%R(
PRGHOKRXVHKROGV¶ZHDOWKFRQVLVWVRIQRWRQO\QHWILQDQFLDOEXWDOVRKRXVLQJZHDOWK2QHFDQ
HDVLO\ VHH WKH VLPLODULW\ EHWZHHQ WKH HIIHFW RI WKH ILQDQFLDO DFFHOHUDWRU DQG WKDW RI
LQFRUSRUDWLQJ KRXVLQJ ZHDOWK LQWR WKH (&0 IRUP :KHQ KRXVH SULFHV ULVH WRWDO KRXVLQJ
ZHDOWK GRHV VR WRRZKLFK LPSOLHV D SRVLWLYH DGMXVWPHQW WR FRQVXPSWLRQ WKURXJK WKH HUURU
FRUUHFWLRQ PHFKDQLVP &DVH HW DO DQG *LURXDUG DQG %O|QGDO DOVR IRXQG
HPSLULFDOO\ VLJQLILFDQW SRVLWLYH UHODWLRQVKLS EHWZHHQ KRXVLQJ ZHDOWK DQG KRXVHKROG
H[SHQGLWXUH
5HO\LQJRQWKHDERYHPHQWLRQHGRQHFRXOGHDVLO\FRQFOXGHWKDWWKHVHHPSLULFDOPRGHOVVROYH
WKH SUREOHP HQWLUHO\ +RZHYHU ZH KDYH WR DGPLW WKDW DOWKRXJK WKH LQIOXHQFH RI KRXVLQJ
ZHDOWK RQ FRQVXPSWLRQ KDV EHHQ PRGHOOHG ZH GR QRW NQRZ PXFK DERXW WKH SRUWIROLR
GHFLVLRQV RI KRXVHKROGV 1RU DUH ZH IDPLOLDU ZLWK WKH IDFWRUV ZKLFK GHWHUPLQH KRXVLQJ
ZHDOWK LQ WKH+86 DSSURDFK QDPHO\ WKH FKDQJHV LQ KRXVH SULFHV DQG KRXVLQJ LQYHVWPHQW
$OWKRXJKWKHGHWHUPLQDQWVRIKRXVHSULFHHYROXWLRQKDYHDORQJKLVWRU\LQHPSLULFDOOLWHUDWXUH
WKHVHVWXGLHVJHQHUDOO\IRFXVRQKRXVHSULFHVHTXDWLRQRQO\KDUGO\WDNLQJLQWRFRQVLGHUDWLRQ
LWVLPSOLFDWLRQWRKRXVHKROGEHKDYLRXURUPRUHVSHFLILFDOO\KRXVLQJLQYHVWPHQWVHH&KHQDQG
3DWHO  +VXHK 7KH %R(PRGHO IRUPDOO\ FRQWDLQV KRXVLQJ LQYHVWPHQW ZKRVH
JURZWKUDWHKDVQRWEHHQPRGHOOHGKRZHYHU ,QVWHDGKRXVLQJLQYHVWPHQWVLPSO\HTXDOV WKH
EXVLQHVVLQYHVWPHQWUDWHWKXVWKHUHLVQROLQNEHWZHHQKRXVHSULFHVDQGKRXVLQJLQYHVWPHQW
,Q WKH IROORZLQJZH LQYHVWLJDWH WKH IDFWRUVZKLFK LQIOXHQFH KRXVH SULFHV DQG KRXVHKROGV¶
LQYHVWPHQW H[SHQGLWXUH )XUWKHUPRUH ZH GHYHORS D PRGHO WKDW FDQ KDQGOH WKLV
LQFRPSOHWHQHVVDQGLVHDV\WREHLQFRUSRUDWHGLQWRPHGLXPRUODUJHVFDOHPDFURPRGHOV
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1DWXUDOO\WKH(&0IRUPLVQRWDFRPSOHWHO\GLIIHUHQWDSSURDFKIURPWKHJHQHUDOHTXLOLEULXPPRGHO:KHQWKHUH
LVOLTXLGLW\FRQVWUDLQW(&0FDQEHGHULYHGIURPXWLOLW\PD[LPLVLQJSUREOHPVHH-DNDE9DGDVDSSHQGL[
RUPLQLPLVLQJDTXDGUDWLFORVVIXQFWLRQVHH+HQGU\DQG8QJHUQ6WHUQEHUJ
,,,7KHPRGHO
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ZKHUH & <  DQG : GHQRWH FRQVXPSWLRQ LQFRPH DQG WKH DPRXQW LQYHVWHG LQ DVVHWV
UHVSHFWLYHO\6ROYLQJ  WKHILUVWRUGHUFRQGLWLRQIRUDQRSWLPDOFRQVXPSWLRQDQGSRUWIROLR
FKRLFHFDQEHREWDLQHG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ZKLFK DUH ZHOONQRZQ DVVHW SULFLQJ IRUPXODH /HW WKH ILUVW DVVHW EH WKH ULVNIUHH
DVVHW '()( 55 ** ++ =  DQG OHW WKH VHFRQG EH KRXVLQJ LQYHVWPHQW ' '(,( 55 ** ++ =  5HFDOOLQJ
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,Q WKH ILUVW VWHS LQ DSSO\LQJ WKH SRUWIROLR FKRLFHPRGHO IRU KRXVLQJ LQYHVWPHQWZH VKRXOG
UHWKLQNWKHUROHRIGZHOOLQJV(YHQLIKRXVLQJLQYHVWPHQWKDVVHYHUDOVSHFLDOSURSHUWLHVHJ
WKHUHTXLUHPHQWRIDFRQVLGHUDEOHDPRXQWRILQLWLDOPRQH\ODUJHWUDQVDFWLRQFRVWVXQFHUWDLQW\
DERXWTXDOLW\WKHXQLTXHQHVVRIHYHU\XQLWUHODWLYHLOOLTXLGLW\ORQJLPSOHPHQWDWLRQWLPHHWF
LWFDQEHUHJDUGHGDVDQLQYHVWPHQWIRUP
,Q WKHPLFURHFRQRPLF VHQVH D KRXVH LV QRW VLPSO\ D µURRI RYHU RQH¶V KHDG¶$UURQGHO DQG
/HIHEYUH GHILQH WKH GXDO DWWLWXGH RI KRXVHKROGV¶ GHFLVLRQ RQ KRXVLQJ D VRXUFH RI
KRXVLQJVHUYLFHVDQGDQDVVHWLHKRXVLQJLVWDNHQLQWRFRQVLGHUDWLRQLQLQYHVWPHQWGHFLVLRQV
;LDR'LH[DPLQHVWKHUROHVRIGZHOOLQJVLQWKH86$ZKHUHRQHRIWKHVHWUHDWVKRXVLQJ
LQYHVWPHQWDVDIRUPRILQYHVWPHQWFRPSHWLWLYHYLVjYLVILQDQFLDOLQYHVWPHQW,QVXPGHVSLWH
WKHVSHFLDOSURSHUWLHVRIGZHOOLQJVDFWRUVDUHZLOOLQJWREX\RUVHOODVVHWVLIVXFKDQDFWLYLW\LV
SURILWDEOHLUUHVSHFWLYHRIWKHW\SHRIWKHDVVHWLQTXHVWLRQ
7RWDNHWKHVSHFLDOFKDUDFWHULVWLFVRIGZHOOLQJVLQWRFRQVLGHUDWLRQZHGHILQHWKHFRPSRQHQWV
RISD\RIIVLPLODUWR&KR0XHOOEDXHUDQG0XUSK\/HW
[ ] [ ]6787777797 UWP935 ::::::: ;;;;;;; +++-+= d 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ZKHUH <5 GHQRWHVWKHSD\RIIRQGZHOOLQJGLVWKHUHQWDOIHHIURPWHQDQWdLVGHSUHFLDWLRQP
LVPDLQWHQDQFHFRVWSHUXQLWW= DQGU > DUHSURSHUW\WD[DQGPRUWJDJHLQWHUHVWSDLG7KHILUVW
EUDFNHWV UHSUHVHQW WKH EHQHILW IURP RZQLQJ KRXVHZKLOH WKH VHFRQG EUDFNHWV UHSUHVHQW WKH
FRVWRIDVVHWKROGLQJ7RNHHSWKHHTXDWLRQWUDFWDEOHOHWXVUHWXUQWRWKHVWDQGDUGQRWDWLRQRI
SD\RII <5 UDWKHUWKDQXVHWKLVORQJH[SUHVVLRQ
2QHFDQVWDWHWKDWPRVWKRXVHKROGVDUHOLNHO\WREX\DIODWLQRUGHUWROLYHLQLWUDWKHUWKDQVHOO
LW DIWHUZDUGV0RUHRYHU WKH DERYHPHQWLRQHG VSHFLDO SURSHUWLHV RI GZHOOLQJV UXOH RXW WKDW
KRXVLQJFDQEHDQDVVHW1DWXUDOO\WKLVDUJXPHQWLVYDOLGWRDFHUWDLQH[WHQW,WFDQQRWEHUXOHG
RXWWKDWLIWKHSD\RIIRIKRXVLQJLQYHVWPHQWLVVLJQLILFDQWO\KLJKHUWKDQWKDWRIRWKHUDVVHWV
DJHQWVDUHZLOOLQJWRLQYHVWLQLW$VDFRQVHTXHQFHSD\RIIDIIHFWVWKHGHPDQGIRUGZHOOLQJV
$OWKRXJK WKH GHPDQG VLGH LV GHWHUPLQHG WKH VXSSO\ RI KRXVLQJ LV QRWPRGHOOHG H[SOLFLWO\
WKXVZH DSSO\ D QHXWUDO DSSURDFKZKLFK GRHV QRW GLVWRUW RXU UHVXOWV ,Q WKH VKRUW UXQ QHZ
KRXVLQJVXSSO\LVREYLRXVO\LQHODVWLFWKXVLQFUHDVLQJGHPDQGSXVKHVXSKRXVHSULFHV,QWKH
ORQJUXQWKHVLPSOHVWH[SODQDWLRQVDUHWKHSHUIHFWO\HODVWLFRULQHODVWLFVXSSO\7KHSHUIHFWO\
HODVWLF VXSSO\ FDQ EH UXOHG RXW VLQFH KRXVLQJ FRQVWUXFWLRQ XVHV D FRPSOHWHO\ FRQVWUDLQHG
UHVRXUFHLHODQG7KHLQHODVWLFVXSSO\DOVRFDQQRWEHPDLQWDLQHGJLYHQWKDW WKHQXPEHURI
GZHOOLQJVLVULVLQJLQFLWLHV$SODXVLEOHDSSURDFKLVWKDW WKHQHZKRXVLQJVXSSO\HTXDOV WKH
JURZWKUDWHRISRSXODWLRQLQWKHORQJUXQ
7R XQGHUVWDQG KRZ RXU PRGHO ZRUNV OHW XV DVVXPH WKDW LQFRPH DQG SUHIHUHQFHV DUH
XQFKDQJHG DQG WKH KRXVLQJPDUNHW LV DW LWV ORQJUXQ HTXLOLEULXP VR WKDW KRXVH SULFHV DUH
FRQVWDQWDQGKRXVLQJVWDUWVDUHHTXDOWRJURZWKLQSRSXODWLRQ$VVXPHDQXQH[SHFWHGULVHLQ
LQFRPHZKLFKLQWXUQLQFUHDVHVWKHGHPDQGIRUQHZUHVLGHQFH7KLVOHDGVWRDQLQFUHDVHLQ
KRXVH SULFHV DGGLWLRQDO QHZ FRQVWUXFWLRQ RFFXUV DQG WKH FLW\ JURZV LQ VL]H $W D QHZ
HTXLOLEULXPWKHFLW\LVSK\VLFDOO\ ODUJHUKRXVHSULFHVUHPDLQFRQVWDQWDWDKLJKHU OHYHODQG
KRXVLQJVWDUWVDUHHTXDOWRWKHORQJUXQVWHDG\VWDWHUDWHDJDLQ,QWKLVFDVHKRXVHSULFHVZLOO
LQFUHDVHLQOLQHZLWKLQFRPH
7R SXW GLIIHUHQWO\ VXSSRVH WKDW WKH KRXVLQJPDUNHW ZDV LQ VWHDG\ VWDWH ZKLFK PHDQV WKH
UHWXUQ RQ KRXVLQJ DQG RWKHU IRUPV RI LQYHVWPHQW DUH HTXDO :KHQ KRXVH SULFHV LQFUHDVH
FHWHULVSDULEXV WKHUHWXUQRQKRXVLQJ LQFUHDVHV UHODWLYH WRRWKHUDVVHW W\SHVZKLFK LQ WXUQ
HQFRXUDJHVEXLOGHUVWRVWHSXSSURGXFWLRQLH WRLQYHVWPRUH7KLVLQWXLWLRQLVLQOLQHZLWK
0D\HU DQG 6RPHUZLOOH¶V  7KH\ DUJXH WKDW KRXVH SULFHV DUH D VWRFN YDULDEOH
HTXLOLEUDWLQJ WKH TXDQWLW\ RI KRXVLQJ ZLWK WRWDO GHPDQG +RXVLQJ VWDUWV ZKLFK LV D QHZ
KRXVLQJ VXSSO\ DUH D IORZ YDULDEOH UHSUHVHQWLQJ FKDQJHV LQ WKH VWRFN RI KRXVLQJ WKXV
KRXVLQJVWDUWVDUHDIXQFWLRQRIRWKHUIORZYDULDEOHVVXFKDVFKDQJHVLQKRXVHSULFH
7RIRUPDOLVHWKLVLQWXLWLRQEHWZHHQLQFRPHDQGKRXVHSULFHVDVZHOODVEHWZHHQKRXVHSULFHV
DQGGZHOOLQJVLQYHVWPHQWZHDSSO\ZLGHO\XVHG&(6XWLOLW\IXQFWLRQ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6XEVWLWXWLQJWKHXWLOLW\IXQFWLRQLQWRHTXDWLRQDQGDVVXPLQJWKDWUHQWDO IHHPRYHVLQOLQH
ZLWK KRXVH SULFHV C  QDPHO\9 D  j3 D E  VR WKDW KRXVLQJ SULFHV DUH WKH GHWHUPLQDQW RI GZHOOLQJ
LQYHVWPHQW SD\RII DQG UHDUUDQJLQJ WKH HTXDWLRQZH REWDLQ DQ HTXDWLRQZKLFK GHVFULEHV WKH
OLQNEHWZHHQFRQVXPSWLRQDQGKRXVHSULFHV
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ZKHUHVPDOOOHWWHUVGHQRWHWKHORJDULWKPRIYDULDEOHV$VVXPH  LHWKHXWLOLW\IXQFWLRQ
LV ORJDULWKPLF .QRZLQJ WKDW KRXVHKROGV DGMXVW FRQVXPSWLRQ WR WKHLU SHUPDQHQW LQFRPH
ZKLFKLVDSSUR[LPDWHGE\FXUUHQWLQFRPHZHJHW
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(TXDWLRQVDQGSURYLGHVRPHLPSRUWDQWUHVXOWVRIWKHPRGHO)LUVW MSD LVSURSRUWLRQDO
WR N\D LPSO\LQJFRPRYHPHQWEHWZHHQKRXVHSULFHVDQGLQFRPHLQWKHORQJUXQZKLFKFDQ
EH FDSWXUHG HPSLULFDOO\E\ DQ HUURU FRUUHFWLRQPRGHO)XUWKHUPRUH LI   WKH GHJUHH RI
KRPRJHQHLW\HTXDOVRQH7KHVHWKHRUHWLFDOUHVXOWVVXSSRUWVHYHUDOHPSLULFDOVWXGLHVZKHUHWKH
UHODWLRQVKLSEHWZHHQKRXVHSULFHVDQG LQFRPH LVGHVFULEHG LQ WKLVPDQQHU VHH&KR 
0XHOOEDXHUDQG0XUSK\0DOSH]]L DQG WKH%R(PRGHO (TXDWLRQ 

O 7KLVDVVXPSWLRQLVVXSSRUWHGE\RXUGDWD)RUPRUHGHWDLOVVHHWKHGDWDVHFWLRQ
XQGHUSLQV 3DLQ DQG :HVWDZD\¶V   DSSURDFK WKHRUHWLFDOO\ VLQFH LQ WKHLU SDSHU
KRXVLQJGHPDQGLVFRQGLWLRQHGRQFRQVXPHUH[SHQGLWXUHDQGQRWRQGLVSRVDEOHLQFRPH7KH
GLVHTXLOLEULXP EHWZHHQ KRXVLQJ GHPDQG DQG VXSSO\ LQIOXHQFHV KRXVH SULFHV 3DLQ DQG
:HVWDZD\DUJXHWKDWFRQGLWLRQLQJRQFRQVXPSWLRQHQVXUHVWKDWDSHUPDQHQWLQFRPHPHDVXUH
XVHGLQGHWHUPLQLQJWKHOHYHORIFRQVXPSWLRQLVFRQVLVWHQWO\UHIOHFWHGLQKRXVLQJGHPDQG
6HFRQG WKH YDULDQFH RI KRXVH SULFHV FDQQRW EH OHVV WKDQ WKDW RI LQFRPH ,I +
  ! 
SD KDVKLJKHUYDULDQFHWKDQ \D GRHVZKLFKLVWUXHIRUDQ\UHDVRQDEOHSDUDPHWHUYDOXH$VD
FRQVHTXHQFHWKHVL]HRIGLIIHUHQFHLQYDULDQFHGHSHQGVRQWKHYDOXHRIbDQGjRUUDWKHUWKH
UDWLRRIKRXVHSULFHYRODWLOLW\WRLQFRPHYRODWLOLW\ P HTXDOV [ ] Q R+  
,QWKHQH[WVWHSZHGHULYHWKHSRUWIROLRVKDUHRIWZRDVVHWV S )RUDPRUHFRQYHQLHQWQRWDWLRQ
OHW' T UWV GHQRWHWKHVWRFKDVWLFGLVFRXQWIDFWRUDQGGHILQHWKHSD\RIIRIKRXVLQJLQYHVWPHQWDVLQ
HTXDWLRQ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DQGWKHVHFRQGSHULRGFRQVWUDLQW\LHOGV

v 7KHLQIHUHQFHLVHYHQPRUHREYLRXVLIHTXDWLRQLVUHDUUDQJHGLQGHWHUPLQLVWLFFDVHWRREWDLQWKHIROORZLQJ
IRUP ww

 xx D+=D yy \S
z 7KLVLVZKHUHWKHPDLQGLIIHUHQFHEHWZHHQWKHGHWHUPLQLVWLFDQGVWRFKDVWLFFDVHOLHV,QWKHGHWHUPLQLVWLFFDVH
WKHDUELWUDJHFRQGLWLRQEHWZHHQDVVHWVGHWHUPLQDWHVWKHHQWLUHDPRXQWRIWKHPRQH\LQYHVWHGRQO\EXWLWFDQQRW
GHWHUPLQHWKHSRUWIROLRVKDUHV
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,WLVHDV\WRVHHKRZHTXDWLRQGHWHUPLQHVWKHSRUWIROLRVKDUHVRIGLIIHUHQWDVVHWV*LYHQD
ULVNIUHH LQWHUHVW UDWH DQG WKH SD\RII RI WKH VHFRQG DVVHW LQ RXU FDVH KRXVLQJ LQYHVWPHQW
KRXVHKROGV KDYH WR VHW WKH DPRXQW RI DVVHWV LQ VXFK DZD\ WR HTXDOLVH WKH DERYH HTXDWLRQ
WKURXJK WKH FRYDULDQFH WHUP ,W VKRXOG EH QRWHG WKDW WKH YDOXH RI FRYDULDQFH LV QRW
LQGHSHQGHQWRI WKH DPRXQWRI DVVHWV :KHQ WKH 5   FRYDULHV SRVLWLYHO\ZLWK FRQVXPSWLRQ
DQG WKXVQHJDWLYHO\ZLWK &8 ë KRXVHKROGV UHTXLUHKLJKHU H[SHFWHG UHWXUQ UHODWLYH WR ULVN
IUHH UDWHV :KHQ WKH  5  FRYDULHV QHJDWLYHO\ ZLWK FRQVXPSWLRQ DQG WKXV SRVLWLYHO\ ZLWK
&8 ë  KRXVHKROGV DUH VDWLVILHG ZLWK ORZHU H[SHFWHG UHWXUQ UHODWLYH WR ULVNIUHH UDWHV HJ
LQVXUDQFH
7KHRWKHUDVSHFWRIHTXDWLRQH[SODLQVKRZKRXVHSULFHVGHWHUPLQHWKHLQYHVWHGDPRXQW
:KHQKRXVHSULFHVFRYDU\SRVLWLYHO\ZLWKFRQVXPSWLRQDQGWKHUHWXUQRQKRXVLQJLQYHVWPHQW
LQFUHDVHVWKHQIRUWKHHTXDOLW\RIHTXDWLRQWREHKHOGWKHYDOXHRIULJKWVTXDUHGEUDFNHW
KDVWRLQFUHDVH6LQFHKRXVHSULFHVFRYDU\QHJDWLYHO\  ZLWK &8 ë WKHYDOXHRIFRYKDVWR
LQFUHDVHZKLFKLVWKHFDVHZKHQKRXVLQJLQYHVWPHQWLQFUHDVHV  )RUDPRUHGHWDLOHGYLHZZH
UHDUUDQJHHTXDWLRQDV
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1RWHWKDW WKHYDULDQFHRI WKHFRQVXPSWLRQSHULRG WGHSHQGVRQ WKHYDULDQFHRI WKH ULVN\
DVVHWSD\RIIDWWLIWKHRQO\VRXUFHRIXQFHUWDLQW\LVWKHUHWXUQRIWKLVDVVHW$VVXPHWKDWWKH
ULVN\DVVHW SD\RII LV QRUPDOO\ GLVWULEXWHG WKXV FRQVXPSWLRQ JURZWK DOVR IROORZV QRUPDO
GLVWULEXWLRQ 8VLQJ WKDW ( )[ ] &&(5   = DQG [ ] [ ]   HH( =  LI ] LV QRUPDOO\
GLVWULEXWHG\LHOGV
[ ] [ ] ²²Õ±ªª½» D+D+=  

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ZKHUH ¢ LVWKHYDULDQFHRIWKHULVN\DVVHW6XEVWLWXWLQJHTXDWLRQLQWRZHREWDLQ
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FRY £¤¤£ ££££££ ¥¥ ¥¥¥¥¥¥ D-D- ++ë-=- ¦¦
§
¦
§
¦
§
¦
¨
¦
¨
¦¦
¨
¦
§
¦
FF(
5:5:5<855( 
(TXDWLRQ  SURYLGHV D ULFKHU H[SODQDWLRQ IRU SRUWIROLR FKRLFH 7KH OHIWKDQG VLGH RI
HTXDWLRQGHILQHV WKHH[FHVV UHWXUQZKLFK LVHTXDO WR WKH ULVNDGMXVWPHQW1RWH WKDW WKH

© 6HHWKHVHFWLRQRQWKHH[FHVVUHWXUQRIHPSLULFDOUHVXOWV
ª  1XPHURXV VWXGLHV DVVXPH WKH VDPH FKDUDFWHULVWLF KRXVLQJ LQYHVWPHQW IXQFWLRQ LQ DQ H[RJHQRXV ZD\ DQG
VLPSO\LQWHJUDWHLWLQWRWKHPRGHOVZKLFKWKH\XVH3RUWHEDDVVXPHVWKDW, I3ZKHUH,DQG3GHQRWH
KRXVLQJ LQYHVWPHQW DQG KRXVH SULFHV UHVSHFWLYHO\ 6LQFH KLV PRGHO LV GHWHUPLQLVWLF WKH DUELWUDJH FRQGLWLRQ
FDQQRW GHWHUPLQDWH SRUWIROLR VKDUHV 6HH )RRWQRWH  WKXV DQ H[RJHQRXV LQYHVWPHQW IXQFWLRQ LV QHFHVVDU\ LQ
RUGHUWKDWWKHDPRXQWRIKRXVLQJLQYHVWPHQWFDQEHGHULYHG
VWUXFWXUH RI WKH RSWLPDO SRUWIROLR GHSHQGV QRW RQO\ RQ WKH VL]H RI SD\RII EXW DOVR RQ WKH
ULVNLQHVVYDULDQFHRISD\RII)LUVWWKHPHFKDQLVPRIUHWXUQLVWKHVDPHDVWKHRQHPHQWLRQHG
DERYH:KHQWKHSD\RIIRIWKHDVVHWFRYDULHVSRVLWLYHO\ZLWKFRQVXPSWLRQLWPXVWSURPLVHD
KLJKHUH[SHFWHGUHWXUQWKDQULVNIUHHUDWHVGRLQZKLFKFDVHWKHH[FHVVUHWXUQLVSRVLWLYH ,Q
WKDWFDVHWKHDVVHWKDVWRRIIHUDKLJKHUH[SHFWHGUHWXUQLHDKLJKHUH[FHVVUHWXUQWRLQGXFH
LQYHVWRUVWRKROGPRUHRIWKLVDVVHW6HFRQGWKHULVNLQHVVDQGWKHDPRXQWLQYHVWHGLQWRULVN\
DVVHWGHSHQGLQYHUVHO\LHKLJKHUULVNVFHWHULVSDULEXVUHGXFHWKHVKDUHRIULVN\DVVHW2QWKH
EDVLVRIHTXDWLRQLQFUHDVLQJYDULDQFHUHGXFHVWKHYDOXHRIWKHGHQRPLQDWRU6RIRUWKH
HTXDOLW\ WR EH KHOG WKH QRPLQDWRU KDV WR GHFUHDVH 6LQFH WKH UHWXUQ LV XQFKDQJHG WKH
FRYDULDQFHPLJKWEHORZHULIWKHDPRXQWLQYHVWHGLQLQFUHDVLQJULVNLQHVVDVVHWLVORZHU,QWKH
VHFWLRQRQHPSLULFDOUHVXOWVZHH[DPLQHZKHWKHUWKHDERYHDVVXPSWLRQDQGSURSHUWLHVFDQEH
XQGHUSLQQHGE\HPSLULFDOHYLGHQFH
,9'DWD
)RU WKH SXUSRVHV RI HPSLULFDO H[DPLQDWLRQZH WHVW WKHPRGHO IRU WKH 8. KRXVLQJPDUNHW
7ZRGDWDVHWVDUHXVHGWKHDQQXDOKRXVHSULFHVDQGGLVSRVDEOHLQFRPHILJXUHVDYDLODEOHIURP
+RXVHSULFHVDUHSXEOLVKHGE\1DWLRQDO6WDWLVWLFVRI8.LQWKHIROORZLQJVWUXFWXUH
- WRDKRXVHSULFH LQGH[IRUPRGHUQH[LVWLQJGZHOOLQJVZDVFDOFXODWHGE\ WKH
&RRSHUDWLYH%XLOGLQJ6RFLHW\ IURP   WR7KHPRYHPHQWV LQ WKH LQGH[
IURP  WR  KDYH EHHQ DSSOLHG WR WKH DYHUDJH  SULFH LQ RUGHU WR LPSXWH
DYHUDJHSULFHVIRU
- WRGHULYHGIURPWKHDYHUDJHRIWZRVHULHVRI8.SURMHFWHGKRXVHSULFHV
- )URPWRSULFHVDUHEDVHGRQWKH%6VXUYH\RIPRUWJDJHFRPSOHWLRQVIRUQHZ
GZHOOLQJV1RDGMXVWPHQWKDVEHHQPDGHWRDOORZIRU WKHDEVHQFHRIH[LVWLQJGZHOOLQJV
:KLOVWLQUHFHQW\HDUVDYHUDJHSULFHVRIQHZGZHOOLQJVKDYHRIWHQEHHQPRUHWKDQSHU
FHQW KLJKHU WKDQ WKH DYHUDJH IRU DOO GZHOOLQJV WKLVZDV QRW WKH VLWXDWLRQ IURP  WR
WKHILUVW\HDUVZKHQ%6GDWDERWKIRUQHZDQGDOOGZHOOLQJVZHUHDYDLODEOH
- )URP  WR  DYHUDJH SULFHV DUH EDVHG RQ WKH  SHU FHQW VXUYH\ RI EXLOGLQJ
VRFLHWLHV )URP  WKH PL[DGMXVWHG LQGH[ LV DOVR EDVHG RQ WKH VXUYH\ RI EXLOGLQJ
VRFLHWLHV
- )URP WRGDWHDYHUDJHSULFHVDQG WKHPL[DGMXVWHG LQGH[DUHEDVHGRQ WKH ILYHSHU
FHQW6XUYH\RI0RUWJDJH/HQGHUV
6HFRQGZHXVHTXDUWHUO\GDWDVHWVGLVSRVDEOHLQFRPHKRXVHSULFHVQHWILQDQFLDOVDYLQJDQG
GZHOOLQJVLQYHVWPHQWIURP4EHFDXVHKRXVLQJLQYHVWPHQWGDWDDUHDYDLODEOHIURPWKDW
WLPH7KH\HDUO\GDWDVHWLVXVHGSDUDOOHOWRTXDUWHUO\GDWDWRHVWLPDWHKRXVHSULFHHTXDWLRQV
5HQWDOIHHVDUHDYDLODEOHIURPDW+RXVLQJ)LQDQFH5HYLHZSXEOLVKHGE\WKH&HQWUHIRU
+RXVLQJ3ROLF\:HIRXQGWKDWWKHUDWLRRIUHQWDOIHHWRKRXVHSULFHLVTXLWHVWDEOHWKXVUHQWDO
IHHEHIRUHLVFRPSXWHGDVWKHFRQVWDQWVKDUHRIKRXVHSULFHV
7KH DERYH GDWD FDQ EH XQGHUVWRRG DQG PHDVXUHG PRUH HDVLO\ WKDQ KRXVLQJ LQYHVWPHQW
+RXVLQJ LQYHVWPHQW RQ WKH PLFUR OHYHO LV GLIIHUHQW IURP KRXVLQJ LQYHVWPHQW RQ WKH
PDFURHFRQRPLFRQH:KLOHHDFKKRXVHSXUFKDVHLVLQYHVWPHQWLQWKHPLFURHFRQRPLFVHQVH
WKLVLVQRWWUXHPDFURHFRQRPLFDOO\,WVKRXOGEHQRWHGWKDWZKHQDKRXVHKROGEX\VDVHFRQG
KDQGIODWIURPDQRWKHUKRXVHKROGWKRXJKWKLVLVGZHOOLQJLQYHVWPHQWRQWKHKRXVHKROGOHYHO
LWGRHVQRWDSSHDUVRRQWKHDJJUHJDWHKRXVHKROGOHYHO%ULHIO\RQO\WKHILUVWVDOHRIGZHOOLQJV
LVFRQVLGHUHGDVKRXVLQJ LQYHVWPHQW LQ WKHPDFURHFRQRPLFVHQVH ,QRWKHUZRUGVGZHOOLQJ
LQYHVWPHQWRIWKHKRXVHKROGVHFWRUHTXDOVQHZKRXVLQJVXSSO\IRUZKLFKGDWDDUHDYDLODEOHLQ
QDWLRQDOVWDWLVWLFV
7KHWLPHVHULHVZKHUHQHFHVVDU\DUHVHDVRQDOO\DGMXVWHG
9(PSLULFDOUHVXOWV
7RHYDOXDWHLWVWKHRUHWLFDOLPSOLFDWLRQVZHH[DPLQHHPSLULFDOO\WKHWZRPDLQVXJJHVWLRQVRI
WKHPRGHO)LUVWZKHWKHUWKHKRXVHSULFHVPRYHWRJHWKHUZLWKLQFRPHVHHHTXDWLRQDQG
ZKHWKHU WKH HUURU FRUUHFWLRQ DSSURDFKRIKRXVHSULFHV DQG LQFRPHG\QDPLFV LV DSSURSULDWH
6HFRQGZKHWKHUWKHH[FHVVUHWXUQDQGULVNLQHVVFDQGHWHUPLQDWHWKHSRUWIROLRFKRLFHEHWZHHQ
DVVHWV DQG LI VR LQ ZKDW ZD\ )RU WKH VDNH RI WUDFWDELOLW\ ZH FRQFHQWUDWH RQO\ RQ WZR
DJJUHJDWHGDVVHWVQHWILQDQFLDOVDYLQJVDQGKRXVLQJLQYHVWPHQWDQGWKHLUGHYHORSPHQW
9+RXVHSULFH
(TXDWLRQVWDWHV WKDWKRXVHSULFHVDQG LQFRPHPRYH WRJHWKHU LQ WKH ORQJ WHUPDQGKRXVH
SULFHVKDYHKLJKHUYRODWLOLW\'XHWRWKHORQJHULPSOHPHQWDWLRQWLPHRIKRXVHEXLOGLQJDQGWKH
KLJKHUYRODWLOLW\RIKRXVHSULFHVFRPSDUHGWRLQFRPHKRXVHSULFHVVWDUWWRULVHPRUHVWURQJO\
WKDQLQFRPHLQWKHVKRUWWHUP:KHQQHZEXLOGLQJVDUHFRPSOHWHGFDXVLQJKRXVLQJVXSSO\WR
LQFUHDVHKRXVHSULFHVGHFUHDVHDQGWKHUDWLRRIKRXVHSULFHVWRLQFRPHUHWXUQVWRLWVVWHDG\
VWDWHYDOXH&KDUWGLVSOD\V WKH UDWLRRIKRXVHSULFHV WR LQFRPHSHUFDSLWDZKLFKVHHPV WR
IOXFWXDWHDURXQGDVWDEOHYDOXHLQWKH8.
&KDUW5DWLRRIKRXVHSULFHWRLQFRPH


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  
5DWLRRIQRPLQDOKRXVHSULFHVWRQRPLQDOGLVSRVDEOHLQFRPHSHUFDSLWDLQWKH8.IURP
7KHFKDUWVGRQRW UHMHFWRXUK\SRWKHVLVDERXW WKHVWDEOHKRXVHSULFHV WR LQFRPHUDWLR)RU D
PRUH UREXVW LQIHUHQFHZH KDYH DQQH[HG LQ&KDUW  KRXVH SULFH SHU LQFRPH UDWLRV LQ RWKHU
FRXQWULHV$FFRUGLQJ WR WKH FKDUWV WKHUH DUH VHYHUDO FRXQWULHVZKHUH WKH VWDEOH UHODWLRQVKLS
EHWZHHQKRXVHSULFHVDQGLQFRPHSHUFDSLWDDOVRFDQEHKHOG2IFRXUVHWKHUHFDQEHEXEEOHV

DQGGHYLDWLRQVLQWKHVKRUWWHUP7KHDERYHPHQWLRQHGIDFWLPSOLHVWKHDSSOLFDELOLW\RIHUURU
FRUUHFWLRQPRGHOVZKHUHZHDUHDEOHWRIRUPDOLVHORQJWHUPUHVWULFWLRQVDOORZLQJVKRUWWHUP
G\QDPLFV DQG XVH HFRQRPHWULF WHVWV WR YHULI\ WKLV TXHVWLRQ HPSLULFDOO\ 7KH HVWLPDWHG
IUDPHZRUNLVWKHIROORZLQJ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ZKHUHSLVWKHORJRIKRXVHSULFHSHUVTXDUHPHWUH6LQFHWKH8.WLPHVHULHVLVORQJHQRXJK
ZHDSSO\ULFKHUVKRUWUXQG\QDPLFDQGHVWLPDWHWKHORQJDQGVKRUWUXQSDUDPHWHUVLQWKHVDPH
VWHSE\1/6LQWKLVFDVHa ¶  EHFDXVHHTXDWLRQKDVDQRWKHUFRQVWDQWg ¶ 
)RUWKHVDNHRIREWDLQLQJUREXVWUHVXOWVWKHHVWLPDWLRQRI8.SDUDPHWHUVKDVEHHQSHUIRUPHG
RQERWK\HDUO\GDWDIURPDQGTXDUWHUO\GDWDIURP47KHXSSHUVHFWLRQRI7DEOH
GLVSOD\V WKH HVWLPDWHG SDUDPHWHUV RI WKH XQUHVWULFWHG KRXVH SULFH HTXDWLRQ$ JODQFH DW WKH
VWDWLVWLFV LQ HTXDWLRQ  VHHPV WREH DSSURSULDWH$OO RI WKHSDUDPHWHUV DUHGLIIHUHQW IURP
]HURDWVWDQGDUGVLJQLILFDQFHOHYHOV · 7KHILUVW LPSRUWDQW WKLQJLVZKHWKHU WKHVWDELOLW\RI WKH
KRXVH SULFH UDWLR WR LQFRPH RU HFRQRPHWULFDOO\ WKH > @ FRLQWHJUDWLRQ YHFWRU LV DQ
DFFHSWDEOH DVVXPSWLRQ ¸  7KLV DVVXPSWLRQ LPSOLHV WKH ORQJUXQ KRPRJHQHLW\ EHWZHHQ KRXVH
SULFHVDQGLQFRPHLHWKHa ¹ SDUDPHWHUVKRXOGEHHTXDOWR$FFRUGLQJWRWKH:DOGWHVWWKH
UHVWULFWLRQWKDWa ¹ HTXDOVFDQQRWEHUHMHFWHGIRUHLWKHUWKH\HDUO\RUWKHTXDUWHUO\GDWD
,QDGGLWLRQWRWKHORQJUXQKRPRJHQHLW\DVVXPSWLRQZHWHVWDQDGGLWLRQDOUHVWULFWLRQ7RJHWD
FRUUHFWVWHDG\UDWLRZHVKRXOGH[DPLQHZKHWKHUWKHVXPRIVKRUWUXQSDUDPHWHUVHTXDOVRQH
,IZHLJQRUHWKLVWKHVKRUWUXQG\QDPLFVELDVWKHORQJUXQHTXLOLEULXPVHH$SSHQGL[$,Q
RXU FDVH g º g » g ¼   LV WKH WHVWDEOH UHVWULFWLRQZKLFKPHDQV WKDW WKH VXP RI WKH HVWLPDWHG
SDUDPHWHUVRI ODJJHGYDOXHVRIKRXVHSULFHDQGLQFRPHJURZWKVKRXOGEHHTXDO WRRQH7KH
:DOGWHVWDFFHSWVWKLVUHVWULFWLRQWKHSYDOXHRI:DOGWHVW LVDQGLQ8.TXDUWHUO\
DQG \HDUO\ PRGHOV UHVSHFWLYHO\ 7KXV ZH KDYH UHVWULFWHG WKH SDUDPHWHU DQG UHHVWLPDWHG
HTXDWLRQ
7KHQHZHVWLPDWHGSDUDPHWHUVDUHVKRZQLQWKHERWWRPVHFWLRQRI7DEOH$FFRUGLQJWRWKH
WHVWVWDWLVWLFVWKHUHVWULFWHGYHUVLRQRIHTXDWLRQLVDQDFFHSWDEOHUHSUHVHQWDWLRQRIKRXVH
SULFHPRYHPHQWV&RQVHTXHQWO\WKHVHHPSLULFDOUHVXOWVXQGHUSLQWKHFRPRYHPHQWRIKRXVH
SULFHVDQGLQFRPHGHULYHGIURPRXUPRGHO
$QRWKHU WHVWDEOH LPSOLFDWLRQ RI WKH PRGHO LV UHODWHG WR WKH YDULDQFH RI KRXVH SULFHV DQG
LQFRPH(PSLULFDO WHVWVXQGHUSLQ HTXDWLRQ ZKLFK LPSOLHV WKDW WKH JURZWK UDWH RI KRXVH
SULFHVKDVKLJKHUYDULDQFHWKDQLQFRPHKDV%DVHGRQ7DEOHWKLVK\SRWKHVLVFDQEHKHOGLQ
WKHVDPSOHSHULRG

½ ([FHSWg ¾ DQGg ¿ LQ\HDUO\8.PRGHOg ¾ LVWKHFRQVWDQWLVWKHUHJUHVVLRQVRLWLVQRWLPSRUWDQWDQGg ¿ ZLOOEH
DFFHSWDEOHDIWHUUHVWULFWLRQ6HHPRUHGHWDLOVODWHU
À 7RWHVWFRUUHFWO\WKHFRLQWHJUDWLRQDVVXPSWLRQZHH[DPLQHGWKHUHVLGXXPRISK Á  a ¾ a Â \ Á HTXDWLRQZKHQa Â LV
HVWLPDWHGDQGa Â DUHUHVWULFWHGWRRQH$FFRUGLQJWRWKH$')DQG33XQLWURRWWHVWVWKHUHVLGXXPLVVWDWLRQDU\
LQERWKFDVH

9([FHVVUHWXUQ
2QHFDQVHHLQWKHVWRFKDVWLFFDVHKRZH[FHVVUHWXUQDQGWKHULVNLQHVVRIDVVHWVGHWHUPLQHWKH
SRUWIROLRFKRLFH,QYHVWRUVLQYHVWPRUHLQDVVHWVLILWVSD\RIIRUHTXLYDOHQWO\H[FHVVUHWXUQ
LQFUHDVHVSURYLGHGSRVLWLYHFRYDULDQFHEHWZHHQUHWXUQDQGFRQVXPSWLRQDQGLQYHVWOHVVLIWKH
YRODWLOLW\RI H[SHFWHG UHWXUQ ULVHV7KXVRXU VSHFLDO LQWHUHVW LV LQ WKH H[FHVV UHWXUQ (5 RQ
KROGLQJUHDOHVWDWHDERYHILQDQFLDODVVHWV
(TXDWLRQ  GHVFULEHV WKH FRPSRQHQWV RI UHWXUQ RQ UHDO HVWDWH KRZHYHU ZH DSSO\ DQ
HPSLULFDODSSUR[LPDWLRQRIWKHH[FHVVUHWXUQ ÃÅÄ 
Æ
Ç
È
É
É
ÉÉ
É U3
93(5 -+=
Ê

ZKHUH39DQGU Ë GHQRWHWKHKRXVHSULFHSHUVTXDUHPHWHUUHQWDOIHHDQG\LHOGRQWKUHHPRQWK
ULVNIUHHERQGUHVSHFWLYHO\6LQFHWKHUHWXUQRQUHDODVVHWLVGHILQHGEHWZHHQWDQGWWKDWLV
ZK\ZHDSSO\ WKH WKUHHPRQWKERQG/HWt GHQRWH WKH UDWLREHWZHHQGZHOOLQJ DQG ILQDQFLDO
LQYHVWPHQW
ÌÌ
Ì
1)6+,
+,
+= 
ZKHUH+, LVKRXVLQJ LQYHVWPHQWDQG1)6 LVQHW ILQDQFLDOVDYLQJV &KDUWGLVSOD\VKLVWRULF
YDOXHVRIWKHH[FHVVUHWXUQDQGt
$VPHQWLRQHGHDUOLHU WKHUHLVDSRVLWLYH UHODWLRQVKLSEHWZHHQ WKHSRUWIROLRVKDUHRIKRXVLQJ
LQYHVWPHQWDQGWKHUHWXUQRQLWLIFRQVXPSWLRQDQGUHWXUQRUPRUHVSHFLILFDOO\KRXVHSULFHV
FRYDU\ SRVLWLYHO\ 6LQFH ERWK FRQVXPSWLRQ DQG KRXVH SULFHV DUH QRW VWDWLRQDU\ LQ OHYHO DV
WKH\LQFUHDVHFRQWLQXRXVO\ZHFRPSXWHWKHFRYDULDQFHRI WKHLUJURZWKUDWHV7REHDEOHWR
HYDOXDWHWKHVL]HRIWKHUHODWLRQVKLSZHSUHVHQWWKHFRUUHODWLRQUDWKHUWKDQWKHFRYDULDQFH
 =DD ÍÏÎÐÍÏÎÐ FSFRU
 =DD ÍÏÎÑÍÏÎÑ FSFRU
ZKHUH WKH VXEVFULSWV GHQRWH \HDUO\ DQG TXDUWHUO\ GDWD 7KH FRYDULDQFH LV SRVLWLYH DQG
VLJQLILFDQW RQ \HDUO\ DQG TXDUWHUO\ 8. GDWD VXJJHVWLQJ WKDW D KLJKHU UHWXUQ RQ GZHOOLQJ
LQYHVWPHQWLPSOLHVDKLJKHUSRUWIROLRVKDUHRIKRXVLQJ
6LQFH UHWXUQ RQ KRXVLQJ FRYDULHV SRVLWLYHO\ ZLWK FRQVXPSWLRQ HTXDWLRQ  LPSOLHV WKDW
KRXVHKROGV UHTXLUH D KLJKHU UHWXUQ RQ WKLV DVVHW WKXV WKH H[FHVV UHWXUQ KDV WR EH SRVLWLYH
$FFRUGLQJ WR WKH WHVW VWDWLVWLFV WKH VDPSOH PHDQ RI H[FHVV UHWXUQ LV SRVLWLYH DQG GLIIHUV
VLJQLILFDQWO\IURP]HUR ÃÒÃ 
,QDGGLWLRQWRWKHFRYDULDQFHDQDO\VLV&KDUWSURYLGHVVRPHUHVXOWVLQUHVSHFWRIKRXVHKROGV¶
SRUWIROLRGHFLVLRQVEHWZHHQILQDQFLDODQGGZHOOLQJLQYHVWPHQWVRULQRWKHUZRUGVWKHUDWLRRI
KRXVLQJ LQYHVWPHQW WR JURVV VDYLQJV 1RWH WKDW JURVV VDYLQJ LV WKH GLIIHUHQFH EHWZHHQ

Ó Ô $RNLHWDODOVRGHILQHWKHH[SHFWHGJURVVUHWXUQRQKRXVLQJLQDVLPLODUZD\
ÓÕÓ + Ô 0HDQ(5 WVWDWLVWLF SUREDELOLW\RI+ Ô  

GLVSRVDEOH LQFRPH DQG FRQVXPSWLRQ H[SHQGLWXUH LG HVW KRXVHKROGV¶ IXQGV DYDLODEOH IRU
LQYHVWPHQW 7KH OHIW SDQHO RI &KDUW  VKRZV WKH FRPRYHPHQW RI H[FHVV UHWXUQ DQG WKH
GZHOOLQJ LQYHVWPHQW UDWH'XH WR WKH ORQJ FRQVWUXFWLRQ WLPHZHH[SHFW OHDGLQJSURSHUW\RI
H[FHVV UHWXUQ FRPSDUHG WR WKH LQYHVWPHQW UDWH 7KLV LQWXLWLRQ LV VXSSRUWHG E\ WKH FURVV
FRUUHODWLRQFRHIILFLHQW
7KH GLDJUDP DW WKH ULJKW SDQHO RI &KDUW  GLVSOD\V WKH FURVVFRUUHODWLRQ FRHIILFLHQWV DV D
IXQFWLRQ RI L ZKHUH L GHQRWHV WKH OHDGLQJ RU ODJJLQJ SHULRGV RI H[FHVV UHWXUQ 1HJDWLYH L
PHDQVWKDW WKHH[FHVVUHWXUQOHDGVWKHKRXVLQJLQYHVWPHQW UDWHZKLOHSRVLWLYH L LPSOLHV WKDW
WKH H[FHVV UHWXUQ ODJV FRPSDUHG WR WKH KRXVLQJ LQYHVWPHQW UDWH 7KH FKDUW FRQILUPV RXU
LQWXLWLRQ7KHKLJKFURVVFRUUHODWLRQFRHIILFLHQWVDWL ±DQG±DQGUHVSHFWLYHO\
PHDQWKDWFKDQJHVLQWKHH[FHVVUHWXUQOHDGWKHFKDQJHVLQWKHLQYHVWPHQWUDWLR7KLVUHVXOWLV
FRUURERUDWHGE\WKH*UDQJHUFDXVDOLW\WHVWVHH7DEOHZLWKDVOLJKWGLIIHUHQFH%DVHGRQWKH
FURVVFRUUHODWLRQ FRHIILFLHQWV IURP L   ± WR ± OHDG VHHP WR EH DSSURSULDWH ZKLOH WKH
*UDQJHUWHVWVHH7DEOHVKRZVWKHRQO\RQHSHULRGOHDGSURSHUW\FRPSDUHGWRWKHODJYDOXHV
RIH[FHVVUHWXUQ
&KDUW7KHUDWLRRIKRXVLQJLQYHVWPHQWWRJURVVVDYLQJVDQGH[FHVVUHWXUQ
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/HIW SDQHO t LV WKH UDWH RI KRXVLQJ LQYHVWPHQW LQ UHODWLRQ WR JURVV VDYLQJV ILQDQFLDO VDYLQJV SOXV GZHOOLQJ
LQYHVWPHQW(5 LV WKH H[FHVV UHWXUQ7KH ULJKW SDQHO VKRZV WKH FURVVFRUUHODWLRQEHWZHHQ WKH UDWH RI KRXVLQJ
LQYHVWPHQWWRJURVVVDYLQJVDQGWKHH[FHVVUHWXUQH[DFWO\WKHIL &RUUt(5LIXQFWLRQ
,Q IDFWQRWRQO\WKHUHWXUQRQ LQYHVWPHQWEXW WKHYDULDQFHRI \LHOGDVZHOO LVDQ LPSRUWDQW
IDFWRULQLQYHVWPHQWGHFLVLRQV,ILQYHVWRUVDUHULVNDYHUVHWKH\ZLOOSUHIHUDQDVVHWZLWKORZHU
YRODWLOLW\LQWKHLUFKRLFHEHWZHHQWZRDVVHWVZLWKWKHVDPHUHWXUQ,QRXUFDVHWKLVPHDQVWKDW
LIWKHUHDUHVWURQJHUWKDQXVXDOIOXFWXDWLRQVLQWKHH[FHVVUHWXUQDURXQGLWVH[SHFWHGYDOXHWKLV
ZLOOGLVFRXUDJHLQYHVWRUVIURPLQYHVWLQJLQGZHOOLQJV Ãﬀ :HSUR[\WKHULVNLQHVVRIUHDOHVWDWH
LQYHVWPHQWE\WKHVTXDUHRIH[FHVVUHWXUQPLQXVWKHVDPSOHDYHUDJHRIH[FHVVUHWXUQ
:HH[SHFW WKDW WKHKLJKHU ULVN LH WKHKLJKHUYDOXHRI DGMXVWHG H[FHVV UHWXUQ VTXDUHGZLOO
UHGXFH WKH DWWUDFWLYHQHVVRI UHDO HVWDWH FDXVLQJ WKH VKDUHRIGZHOOLQJ LQYHVWPHQW WR GHFOLQH
ZLWKLQJURVVVDYLQJV7DEOHFRPSULVHVWKHUHVXOWVRI WKH*UDQJHUFDXVDOLW\ WHVWVXJJHVWLQJ

Ó ﬁ 2ZLQJWRWKHIDFWWKDWWKHUHDOLQWHUHVWUDWHLVVPRRWKHUWKDQFKDQJHVLQKRXVHSULFHVWKHYRODWLOLW\RIH[FHVV
UHWXUQLVGULYHQE\KRXVHSULFHIOXFWXDWLRQ,QWKH8.VDPSOHWKHYDULDQFHRIJURZWKUDWHRIUHDOKRXVHSULFHVLV
KLJKHUWKDQWKDWRI\LHOGRQWKUHHPRQWKULVNIUHHERQGVDQGWHVWVKDYHUHMHFWHGWKHK\SRWKHVLVWKDWWKHYDULDQFH
RIWKHVHWZRVHULHVLVHTXDO6HH7DEOH

WKDWWKUHHTXDUWHURUPRUHOHDGWKHVTXDUHGH[FHVVUHWXUQKHOSWRH[SODLQWKHUDWLRRIGZHOOLQJ
LQYHVWPHQWWRJURVVVDYLQJV
(VWLPDWLRQUHVXOWV
%DVHGRQWKHFURVVFRUUHODWLRQFRHIILFLHQWDQGWKH*UDQJHUFDXVDOLW\WHVWDQGLQRUGHUWRJHWDQ
HFRQRPHWULFDOO\ FRUUHFW UHVLGXXP Ã Ë  ZH XVH WKH IROORZLQJ HTXDWLRQ WR H[SODLQ WKH UDWLR RI
KRXVLQJLQYHVWPHQWWRJURVVVDYLQJV
ﬂ
ﬃ
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$OWKRXJK HTXDWLRQ  LV HDV\ WR LQWHUSUHW WKH SUREOHPZH DUH IDFLQJ LV WKDW WKH UDWLR RI
KRXVLQJLQYHVWPHQWWRJURVVVDYLQJVPXVWEHEHWZHHQDQG7KHOLQHDUPRGHOFDQQRWDVVXUH
WKH IXOILOPHQWRI FRQVWUDLQWZKLFK FDXVHV VHULRXVSUREOHPV LQ LQWHJUDWLQJ WKLVEORFN  LQWR D
ODUJHUPRGHO 7KH YDOXHV RI WKH ' ((+ )H  ORJLVWLF IXQFWLRQ DUH EHWZHHQ  DQG  WKXV WKH
IXQFWLRQIRUPVHHPVWREHDSSURSULDWH Ãﬀ* 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hhththh
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%RWKHTXDWLRQVDQGSURYLGHVLPLODUUHVXOWV6HH7DEOHDQG&KDUW$VH[SHFWHG
WKH HVWLPDWHG VLJQ RI h »  LV SRVLWLYH LPSO\LQJ WKDW LQFUHDVLQJ KRXVH SULFHV \LHOG D KLJKHU
KRXVLQJLQYHVWPHQWUDWLRDQGFRQVHTXHQWO\KLJKHUKRXVLQJ LQYHVWPHQW7KHHVWLPDWHGh ¼  LV
QHJDWLYH LPSO\LQJ WKDW KLJKHU ULVN LQ UHDO HVWDWH LQYHVWPHQW GLVFRXUDJHV LQYHVWRUV IURP
PDNLQJKRXVLQJLQYHVWPHQWZKLFKLQWXUQUHGXFHVWKHUDWLRRIGZHOOLQJVWRJURVVVDYLQJV

Ó 4 :HWHVWHGGLIIHUHQWVSHFLILFDWLRQV$OWKRXJKWKHSDUDPHWHUVZHUHVLJQLILFDQWQRWDOO WKH UHVLGXXPWHVWVZHUH
DFFHSWDEOHLQWKHVHFDVHVVRZHFKRVHWKHRQHVWKDWZHUHWKHEHVWHFRQRPHWULFDOO\
Ó 5 ,I ¸[ WKHQ  6 + 77 8H DQGLI -¸[ WKHQ  9 + :: ;H 

&KDUW)LWWHGYDOXHRIWKHUDWLRRIKRXVLQJLQYHVWPHQWWRJURVVVDYLQJVLQWKH8.
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tLVWKHUDWHRIKRXVLQJLQYHVWPHQWWRJURVVVDYLQJV7KHOHIWSDQHOGLVSOD\VWKHILWWHGKRXVLQJLQYHVWPHQWUDWLRRI
WKHOLQHDUPRGHO7KHULJKWRQHGLVSOD\VWKDWRIWKHORJLVWLFPRGHO
&KDUWGLVSOD\VWKHILWWHGYDOXHRIWKHUDWLRRIKRXVLQJLQYHVWPHQWWRJURVVVDYLQJV6RDVWR
PHDVXUHWKHDGGLWLRQDOH[SODQDWRU\SRZHURIH[FHVVUHWXUQRYHUWKHDXWRUHJUHVVLYHVWUXFWXUH
ZH FRPSDUH WKH LQFUHPHQW LQ DGMXVWHG 5   5HVWULFWLQJ WKH h »  DQG h ¼  WR  DQG HVWLPDWLQJ
HTXDWLRQ ZH ILQG WKDW WKHDGMXVWHG5   LV:KHQH[FHVV UHWXUQ DQG LWV YDULDQFH DUH
XVHGDVH[SODQDWRU\YDULDEOHVLQWKHHVWLPDWLRQWKHDGMXVWHG5  LQFUHDVHVWR
9,6XPPDU\DQGIXWXUHUHVHDUFK
,Q WKLV SDSHU ZH RXWOLQHG DQ HDVLO\ DSSOLFDEOH PLFUREDVHG PRGHO ZKLFK H[SODLQV
KRXVHKROGV¶ SRUWIROLR GHFLVLRQV LQ D VWRFKDVWLF HQYLURQPHQW 7KH PRGHO KDV VHYHUDO
LPSOLFDWLRQVIRUKRXVHKROGV¶EHKDYLRXU)LUVWZH IRXQG WKDWKRXVHSULFHVPRYH LQ OLQHZLWK
KRXVHKROGV¶LQFRPH6HFRQGKRXVHSULFHVKDYHKLJKHUYRODWLOLW\WKDQLQFRPHGRHV7KLUGWKH
HIIHFW RI H[SHFWHG UHWXUQ DQG WKH ULVNLQHVV RI DQ DVVHW RQ SRUWIROLR FKRLFH GHSHQGV RQ WKH
FRYDULDQFH EHWZHHQ FRQVXPSWLRQ DQG H[SHFWHG UHWXUQ ,I WKH UHWXUQ RQ DQ DVVHW FRYDULHV
SRVLWLYHO\ ZLWK FRQVXPSWLRQ KRXVHKROGV H[SHFW D KLJKHU UHWXUQ RQ WKLV DVVHW ,Q DGGLWLRQ
LQFUHDVLQJH[SHFWHGUHWXUQLPSOLHVKLJKHULQYHVWPHQWZKHUHDVLQFUHDVLQJULVNLQHVVUHVXOWV LQ
PRUHPRGHVWLQYHVWPHQWLQWKLVW\SHRIDVVHW
$OWKRXJK GZHOOLQJV KDYH VHYHUDO VSHFLDO FKDUDFWHULVWLFV KRXVLQJ LQYHVWPHQW FDQ EH
FRQVLGHUHGDVDFRPSRQHQWRISRUWIROLRFKRLFHDQGZHDSSOLHGWKHFKDQJHVLQKRXVHSULFHVDV
WKHPDLQGHWHUPLQDQWRIUHWXUQRQLW7RWHVWWKHLPSOLFDWLRQVRIWKHPRGHOZHXVHG8.GDWD
)LUVWZHIRXQGWKDWWKHUDWLRRIKRXVHSULFHVWRGLVSRVDEOHLQFRPHKDVGLVSOD\HGDVWDEOHYDOXH
LQ WKHSDVW DQG HPSLULFDO WHVWV LQ WKH HUURU FRUUHFWLRQPRGHO DOVR DFFHSW WKHK\SRWKHVLV WKDW
KRXVHSULFHVDQGLQFRPHDUHFORVHO\UHODWHG6HFRQGZHIRXQGDSRVLWLYHFRUUHODWLRQEHWZHHQ
8. KRXVH SULFHV DQG FRQVXPSWLRQ ZKLFK LPSOLHV D SRVLWLYH FRQQHFWLRQ EHWZHHQ KLJKHU
H[FHVVUHWXUQRQGZHOOLQJVDQGKRXVLQJLQYHVWPHQW7KHFURVVFRUUHODWLRQFRHIILFLHQWDQGWKH
*UDQJHU FDXVDOLW\ WHVWV VXJJHVW OHDGLQJ SURSHUW\ RI H[FHVV UHWXUQ UHODWHG WR KRXVLQJ
LQYHVWPHQWZKLFKFDQEHH[SODLQHGE\WKHORQJLPSOHPHQWDWLRQWLPHRIKRXVHFRQVWUXFWLRQ
5HJUHVVLQJWKHUDWLRRIKRXVLQJLQYHVWPHQWWRJURVVVDYLQJVRQOHDGVRIH[FHVVUHWXUQDQGWKH

YRODWLOLW\RI H[FHVV UHWXUQZH IRXQGSRVLWLYHFRHIILFLHQWVRQ WKH H[FHVV UHWXUQ DQGQHJDWLYH
RQHV RQ YRODWLOLW\ 7KHVH UHVXOWV HPSLULFDOO\ XQGHUSLQ RXU H[SHFWDWLRQV EDVHG RQ WKH
WKHRUHWLFDOPRGHO
:HSODQ WR WHVW WKLV IUDPHZRUN HPSLULFDOO\ RQ ERWK GHYHORSHG DQG DFFHVVLRQFRXQWU\ GDWD
7KH HQYLVDJHG HPSLULFDO UHVXOWV ZLOO DQVZHU WKH TXHVWLRQ RI WR ZKDW H[WHQW RXU WKHRUHWLFDO
PRGHOFDQH[SODLQWKHFRPPRQEHKDYLRXULQWKHKRXVLQJPDUNHWDQGYDULHVIURPFRXQWU\WR
FRXQWU\VHH&KDUW$QDGGLWLRQDOSUREOHPZLOOFURSXSLQDFFHVVLRQFRXQWULHVZKHUHWLPH
VHULHVDUHTXLWHVKRUWRUQRQH[LVWHQW6KRUWGDWDSHULRGVFRPELQHGZLWKDFKDQJLQJV\VWHPRI
KRXVLQJ VXEVLGLHV DQG DQ HUUDWLF PDUNHW V\VWHP PDNH LW GLIILFXOW WR GLVHQWDQJOH ORQJWHUP
HIIHFWVJHQHUDWHGE\IXQGDPHQWDOIDFWRUVIURPRWKHUVKRUWWHUPGHYLDWLRQVVHH$SSHQGL[$
7R LQFUHDVH WKH UHOLDELOLW\ RI LQIHUHQFH LQ WKHVH FRXQWULHV WKH SDQHO HVWLPDWLRQ WHFKQLTXH
VKRXOGEHDSSOLHG

5HIHUHQFHV
$UURQGHO/DQG/HIHEYHU%µ+RXVHKROGV¶SRUWIROLRVEHKDYLRXULQ)UDQFH7KHUROH
RI KRXVLQJ¶ SUHVHQWHG DW WKH ,QWHUQDWLRQDO &RQIHUHQFH RI WKH $PHULFDQ 5HDO (VWDWH DQG
8UEDQ(FRQRPLFV$VVRFLDWLRQDW%HUNHOH\
$RNL.3URXGPDQ - DQG9OLHJKH -   µ+RXVHV DV FROODWHUDO KDV WKH OLQNEHWZHHQ
KRXVHSULFHDQGFRQVXPSWLRQLQWKH8.FKDQJHG"¶
%DQNRI(QJODQG¶(FRQRPLFPRGHOVDWWKH%DQNRI(QJODQG¶
%HUQDQNH%*HUWOHU0DQG*LOFKULVW6µ7KHILQDQFLDODFFHOHUDWRULQDTXDQWLWDWLYH
%XVLQHVVIUDPHZRUN¶+DQGERRNRI0DFURHFRQRPLF1RUWK+ROODQG
&DVH. ( 4XLJOH\ -0 DQG 6KLOOHU 5 -  µ&RPSDULQJ ZHDOWK HIIHFWV WKH VWRFN
PDUNHWYHUVXVWKHKRXVLQJPDUNHW¶:RUNLQJ3DSHU1R1DWLRQDO%XUHDXRI(FRQRPLF
5HVHDUFK
&KHQ0DQG3DWHO.µ+RXVHSULFHG\QDPLFVDQG*UDQJHUFDXVDOLW\$QDQDO\VLVRI
7DLSHL1HZ'ZHOOLQJ0DUNHW¶,QWHUQDWLRQDO5HDO(VWDWH5HYLHZ9RO1R
&KR0µ+RXVHSULFHG\QDPLFV$VXUYH\RIWKHRUHWLFDODQGHPSLULFDOLVVXHV¶-RXUQDO
RI+RXVLQJ5HVHDUFKYRO,VVXHSS
&RFKUDQH-+µ$VVHW3ULFLQJ¶GUDIWKDQGERRN8QLYHUVLW\RI&KLFDJR
'DYLGRII 7KRPDV  µ/DERU LQFRPH KRXVLQJ SULFHV DQG KRPHRZQHUVKLS¶ PLPHR
'HSDUWPHQWRI(FRQRPLFV0,7
)DJDQ*+HQU\ - DQG0HVWU5 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 µ$QDUHDZLGHPRGHO $:0 IRU WKH HXUR DUHD¶
:RUNLQJ3DSHU1R(XURSHDQ&HQWUDO%DQN
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'HSDUWPHQW:RUNLQJ3DSHU1R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 (VVD\ LQ WKH WKHRU\ DQG PHDVXUHPHQW RI FRQVXPHU EHKDYLRXU
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µ'\QDPLF(FRQRPHWULFV¶2[IRUG8QLYHUVLW\3UHVV2[IRUG
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¶,PPR3UHVV.6+
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 µ5HDO HVWDWH GDWD ILOH +XQJDULDQ KRXVH SULFHV
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¶,PPR3UHVV.6+
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3DLQ1DQG:HVWDZD\3) 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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DQHFRQRPHWULF
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3DLQ1DQG:HVWDZD\3)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3DSHUQR1DWLRQDO,QVWLWXWHRI(FRQRPLFDQG6RFLDO5HVHDUFK
;LDR'L =µ7KHUROHRIKRXVLQJDVDFRPSRQHQWRIKRXVHKROGZHDOWK¶-RLQW&HQWHU
)RU+RXVLQJ6WXGLHV1R:+DUYDUG8QLYHUVLW\

$SSHQGL[
$(VWLPDWLRQGLIILFXOWLHVLQ+XQJDU\
,QRUGHUWRGHVFULEHSRWHQWLDOGLIILFXOWLHVLQDFFHVVLRQFRXQWULHVOHWXVH[DPLQHWKH+XQJDULDQ
KRXVLQJPDUNHW)LUVWRIDOOWKHDYDLODELOLW\IUHTXHQF\DQGTXDOLW\RIWLPHVHULHVLQ+XQJDU\
DUH QRW DGHTXDWH LQ HDFK FDVH 'DWD RQ GLVSRVDEOH LQFRPH DQG GZHOOLQJ LQYHVWPHQW DUH
SXEOLVKHGRQD\HDUO\EDVLVE\WKH+XQJDULDQ&HQWUDO6WDWLVWLFDO2IILFH:HRQO\KDYHSDUWLDO
LQIRUPDWLRQ RQ TXDUWHUO\ G\QDPLFV JHQHUDWHG E\ ZDJHV DQG VDODULHV FRQVXPSWLRQ DQG QHW
ILQDQFLDO VDYLQJV 8VLQJ WKLV VHW RI LQIRUPDWLRQ TXDUWHUO\ GLVSRVDEOH LQFRPH DQG KRXVLQJ
LQYHVWPHQWDUHHVWLPDWHG+XQJDULDQKRXVHSULFHVUHSUHVHQWWKHPRVWSUREOHPDWLFWLPHVHULHV
VRZHKDYHWRXVHWZRGLIIHUHQWVRXUFHV
- GDWDIURP*.,VXUYH\VIRUWKHSHULRGEHWZHHQDQG ÃWV 
- GDWD SXEOLVKHG E\ WKH+XQJDULDQ&HQWUDO 6WDWLVWLFDO2IILFH IRU WKH SHULRG EHWZHHQ 
DQG ÃYX 
8QIRUWXQDWHO\KRXVHSULFHWLPHVHULHVDUHRQO\DYDLODEOHRQD\HDUO\EDVLVVRWKH\KDYHWREH
FRQYHUWHGDWDTXDUWHUO\IUHTXHQF\ ÃYZ 
$QRWKHU SUREOHP LV WKDW LW LV KDUG WR GLVHQWDQJOH WKH GLIIHUHQW HIIHFWV RQ WKH +XQJDULDQ
KRXVLQJ PDUNHW 2Q WKH RQH KDQG KRXVHKROGV ORVW FRQVLGHUDEOH ZHDOWK GXH WR GHFUHDVLQJ
HTXLW\ SULFHV FDXVHG E\ WKH5XVVLDQ FULVLV $V D FRQVHTXHQFH KRXVHKROGV UHDOORFDWHG WKHLU
SRUWIROLRVZKLFKZDVOLNHO\WRLQIOXHQFHWKHUHDOHVWDWHPDUNHW
2Q WKH RWKHU KDQG WKH +XQJDULDQ JRYHUQPHQW PDGH FHUWDLQ GHFLVLRQV ZKRVH HIIHFWV DOVR
GLVWRUWHGKRXVLQJPDUNHWGHYHORSPHQWV)LUVWDFFHVVWRPRUWJDJHORDQVKDVEHHQHDVLQJVLQFH
E\WKHJRYHUQPHQWVXEVLGLVLQJPRUWJDJHLQWHUHVWUDWHVDQGH[WHQGLQJWKHFLUFOHZKRPLV
HQWLWOHGWRFODLPIRUVXEVLG\6HFRQGDSDUWRIJHQHUDOWXUQRYHUWD[KDVEHHQUHIXQGHGVLQFH
ZKLFKLVOLNHO\WRHQFRXUDJHKRXVLQJLQYHVWPHQWWREHSRVWSRQHGIURPWR
%DVHGRQWKHDERYHPHQWLRQHGLWLVQRWREYLRXVWRZKDWH[WHQWWKHKRXVHSULFHERRPLQ
ZDVFDXVHGE\SRUWIROLRUHDOORFDWLRQJRYHUQPHQWGHFLVLRQVRULQFRPHPRYHPHQW6RZHKDYH
WREHFDUHIXOLQLQWHUSUHWLQJWKHUHVXOWV+RZHYHUDVLQWKH8. Ãâ· WKHUDWLRRIKRXVHSULFHVLQ
+XQJDU\WRLQFRPHSHUFDSLWDDOVRVHHPVWRIOXFWXDWHDURXQGDWDVWDEOHYDOXHVHH&KDUW

[ \ *.,(FRQRPLF5HVHDUFK
[ ] +XQJDULDQ&HQWUDO6WDWLVWLFDO2IILFH
[ ^ 7KLVFRQYHUVLRQLVEDVHGRQWKHIROORZLQJRSWLPLVDWLRQPHWKRG
( ) PLQ33
_
__ -Ç ` ab ZKHUHM44«
VW ( ) 
cÇ= d dee 33+ ZKHUH<«DQG44444
[ f 6HH&KDUW

&KDUW5DWLRRIKRXVHSULFHVWRLQFRPH
g?gFh i
g?gFh j
glkmh i
glkmh j
gBnoh i
gBp?pDj gBp?p?q gBp?pDr gBp?pDs gBp?pDp kDi?iDi
5DWLRRIKRXVHSULFHVWRDQQXDOLVHGGLVSRVDEOHLQFRPHSHUFDSLWDLQ+XQJDU\
(TXDWLRQDQG WKHFKDUWVVXJJHVW WKHDSSOLFDWLRQRI WKH VWDQGDUGHUURU FRUUHFWLRQPHWKRG
DQGLPSO\WKHIROORZLQJIUDPHZRUN
ttttt \S\SS D+D+-++=D uuu vwxwywwyw  ggaagg 
ZKHUHS LV WKH ORJRIKRXVHSULFHVSHU VTXDUHPHWUH%HFDXVHRI WKH VKRUW VDPSOHSHULRG LQ
+XQJDU\ WKH (&0 IRUP LV HVWLPDWHG E\ WZR VWHSV (QJHO*UDQJHU PHWKRG XVLQJ 2/6
0RUHRYHUEDVHGRQ8.UHVXOWVZHDUELWUDULO\UHVWULFWa z WRLQWKH+XQJDULDQHTXDWLRQDQG
RQO\HVWLPDWHWKHHTXLOLEULXPKRXVHSULFHWRLQFRPHUDWLRa { DQGVKRUWUXQSDUDPHWHUV7KH
XQELDVHG VWHDG\VWDWH UDWLR UHTXLUHV DGGLWLRQDO UHVWULFWLRQV RQ VKRUWUXQ SDUDPHWHUV QDPHO\
g | g }   7KH :DOG WHVW DFFHSWV WKLV UHVWULFWLRQ WKH S YDOXH RI WKH :DOG WHVW LV  LQ
+XQJDU\WKXVZHUHVWULFWHGWKHSDUDPHWHUDQGUHHVWLPDWHGHTXDWLRQ7KHUHHVWLPDWHG
SDUDPHWHUV DUH VKRZQ DW WKH ERWWRP RI 7DEOH  $FFRUGLQJ WR WHVW VWDWLVWLFV WKH UHVWULFWHG
YHUVLRQRIHTXDWLRQLVDQDFFHSWDEOHUHSUHVHQWDWLRQRIKRXVHSULFHPRYHPHQW
1H[WZHHVWLPDWH WKH UHODWLRQVKLSEHWZHHQH[FHVV UHWXUQDQG WKHSRUWIROLRVKDUHRIKRXVLQJ
LQYHVWPHQW8QIRUWXQDWHO\GDWDRQ UHQWDO IHHVDUHQRWDYDLODEOH LQ+XQJDU\ WKXV WKHH[FHVV
UHWXUQLVFRPSXWHGLQDVLPSOLILHGZD\FRPSDUHGWRWKH8.FDVH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7KHSRVLWLYHUHODWLRQVKLSEHWZHHQWKHSRUWIROLRVKDUHRIKRXVLQJLQYHVWPHQWDQGUHWXUQRQLW
DVVXPHV WKDW FRQVXPSWLRQ DQG UHWXUQ RUPRUH VSHFLILFDOO\ KRXVH SULFHV FRYDU\ SRVLWLYHO\
7KHFRYDULDQFHLVQHJDWLYHEXW LW LV LQVLJQLILFDQWZLWKUHJDUGWR+XQJDULDQGDWD  VRQRWKLQJ
FRQFOXVLYHFDQEHVWDWHGRI+XQJDU\RQWKHEDVLVRIWKHFRYDULDQFHDQDO\VLV
,QDGGLWLRQWRWKHFRYDULDQFHDQDO\VLV&KDUWSURYLGHVFRQVLGHUDEOHUHVXOWVLQUHVSHFWRIWKH
LVVXHRIKRXVHKROGV¶SRUWIROLRGHFLVLRQVLQ+XQJDU\7KHOHIWSDQHORI&KDUWVKRZVWKHFR
PRYHPHQWRIH[FHVVUHWXUQDQGGZHOOLQJLQYHVWPHQWUDWHVZKHUHDVWKHULJKWSDQHORI&KDUW

 Ł   -=DD  &SKFRU ZKHUHVXEVFULSWVGHQRWHTXDUWHUO\GDWD

GLVSOD\VFURVVFRUUHODWLRQFRHIILFLHQWV:HJHWKLJKFURVVFRUUHODWLRQFRHIILFLHQWVDWL ±DQG
±DQGUHVSHFWLYHO\ZKLFKPHDQVWKDWFKDQJHVLQWKHH[FHVVUHWXUQOHDGWKHFKDQJHV
LQ WKH LQYHVWPHQW UDWLR 7KH *UDQJHU FDXVDOLW\ WHVW VHH 7DEOH  DOVR LQGLFDWHV OHDGLQJ
SURSHUW\ KRZHYHU FURVVFRUUHODWLRQ FRHIILFLHQWV DUH QRW VLJQLILFDQW DW ORQJHU OHDGV WKDQ 
SHULRGVZKLOHWKH*UDQJHUWHVWVKRZVVLJQLILFDQWHIIHFWVXSWRSHULRGV¶OHDG
&KDUW5DWLRRIKRXVLQJLQYHVWPHQWWRJURVVVDYLQJVDQGH[FHVVUHWXUQ
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/HIWSDQHOtLVWKHUDWHRIKRXVLQJLQYHVWPHQWWRJURVVVDYLQJVILQDQFLDOVDYLQJVSOXVGZHOOLQJVLQYHVWPHQW(5
LVWKHH[FHVVUHWXUQ7KHULJKWSDQHOVKRZVWKHFURVVFRUUHODWLRQEHWZHHQWKHUDWHRIKRXVLQJLQYHVWPHQWWRJURVV
VDYLQJVDQGH[FHVVUHWXUQH[DFWO\WKHIL &RUUt(5LIXQFWLRQ
%HIRUH UHJUHVVLQJ WKH KRXVLQJ LQYHVWPHQW UDWH RQ H[FHVV UHWXUQ LW VHHPV WR DSSURSULDWH WR
UHPRYHWKHGLVFUHWLRQDU\GHFLVLRQVRIJRYHUQPHQW)LUVWWKHHDVLQJDFFHVVWRPRUWJDJHVLQFH
FDQEHJUDEEHGE\DGXPP\YDULDEOHZLWKDYDOXHRIEHIRUHDQG DIWHU
'6HFRQG WKHUHPD\EHWKHVOLSEHWZHHQ WKH WZR\HDUVFDXVHGE\JHQHUDO WXUQRYHU WD[
UHIXQGVVRZHDSSO\DGXPP\YDULDEOHZKRVHYDOXHLV±LQLQDQGRWKHUZLVH
'B 7KH OHIW SDQHO RI &KDUW  GLVSOD\V WKH HVWLPDWLRQ UHVXOW ZKHQ WKH UHJUHVVLRQ
FRQWDLQVRQO\WKHVHGXPP\YDULDEOHV Æ?Ç WKHDGMXVWHG5 Æ LVIRULWVLPSRUWDQFHVHHODWHU
,QWKHQH[WVWHSZHLQFRUSRUDWHWKHH[FHVVUHWXUQLQWRWKHUHJUHVVLRQ$FFRUGLQJWRWKHFURVV
FRUUHODWLRQDQGWKH*UDQJHUFDXVDOLW\WHVWWKHVTXDUHGH[FHVVUHWXUQDVDPHDVXUHRIWKHULVN
LQYROYHGLQKRXVLQJLQYHVWPHQWLVDFFHSWDEOHDVLQWKH8.HTXDWLRQ+RZHYHUZHLJQRUHWKLV
YDULDEOHEHFDXVHRIWKHVPDOOVDPSOHSHULRG7KHUHDVRQZK\ZHDSSO\RQO\WZRSHULRGOHDGV
LV WR VDYH GHJUHH RI IUHHGRP +RZHYHU WKH *UDQJHU FDXVDOLW\ WHVW VXJJHVWV D KLJKHU OHDG
VWUXFWXUHWKDQFURVVFRUUHODWLRQUHVXOWVGR
$VLQWKHFDVHRIWKH8.ZHHVWLPDWHERWKOLQHDUDQGORJLVWLFIRUPVQDPHO\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Æ?Ç  (PSLULFDO H[SHULHQFH LV LQ OLQH ZLWK 9DONRYV]N\¶V  H[SHFWDWLRQV QDPHO\ WKH
H[SDQGHG JRYHUQPHQW VXEVLG\ FDQ UHGXFH ILQDQFLDO VDYLQJ UDWH DQG LQFUHDVH KRXVH SULFHV
)XUWKHUIDFWVDERXWWKH+XQJDULDQKRXVLQJPDUNHWFDQEHIRXQGLQ.LVV
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7DEOH  FRPSULVHV WKH HVWLPDWLRQ UHVXOWV $OO WKH HVWLPDWHG SDUDPHWHUV DUH VLJQLILFDQW DQG
KDYHWKHH[SHFWHGVLJQ&KDUWSRLQWVWROLWWOHGLIIHUHQFHLQWKHILWWHGPRGHOV1DWXUDOO\ZH
NQRZ WKDW D GLIIHUHQFH LQ PRGHOV LV LPSRUWDQW IURP WKH SHUVSHFWLYHV RI VWDELOLW\ DQG
IRUHFDVWLQJ
&KDUW'XPPLHVDQGILWWHGYDOXHRIWKHUDWLRRIKRXVLQJLQYHVWPHQWWRJURVVVDYLQJVLQ+XQJDU\
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tLVWKHUDWHRIKRXVLQJLQYHVWPHQWWRJURVVVDYLQJV7KHOHIWSDQHOGLVSOD\VWKHILWWHGKRXVLQJLQYHVWPHQWUDWLRRI
WKHOLQHDUPRGHO7KHULJKWSDQHOGLVSOD\VWKDWRIWKHORJLVWLFRQH
,Q RUGHU WR HYDOXDWH WKH KLJK 5 Æ  FRUUHFWO\ ZH VKRXOG H[DPLQH WKH DGGLWLRQDO H[SODQDWRU\
SRZHURIH[FHVVUHWXUQUHODWLYHWRWKHSXUHGXPP\FDVH7KHDGMXVWHG5 Æ LQFUHDVHGIURP
WRVRZHFDQFRQFOXGHWKDWWKHH[FHVVUHWXUQLVDQLPSRUWDQWIDFWRULQWKHH[SODQDWLRQIRU
KRXVHKROGV¶SRUWIROLRGHFLVLRQVZKLFKLVREYLRXVWRORRNDWWKHILWWHGYDOXHRIUHJUHVVLRQ6HH
WKHERWWRPSDQHOVRI&KDUW
7KHVH SUHOLPLQDU\ UHVXOWVPXVW EH LQWHUSUHWHGZLWK FDUH 7KH WLPH VHULHV LV TXLWH VKRUW DQG
TXDUWHUO\+XQJDULDQKRXVHSULFHVDUHGHULYHGIURP\HDUO\GDWD7KHSDQHO WHFKQLTXHZLOOEH
DEOHWRLQFUHDVHWKHUREXVWQHVVRIWKHHPSLULFDOUHVXOWVRIDFFHVVLRQFRXQWULHV

$3DUDPHWHUUHVWULFWLRQLQ9(&0
&RQVLGHUWKHIROORZLQJDUELWUDU\9$5IRUSODJVRQWKHYHFWRURI1YDULDEOHV] þ
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' LVDQ1[1PDWUL[dLV1[LQWHUFHSWYHFWRUDQGe þ LVDYHFWRURIHUURUVZLWK]HURPHDQDQG
FRQVWDQW FRYDULDQFHPDWUL[Ç ,QGHSHQGHQWO\ RI ZKHWKHU WKH YDULDEOH ]   LV , RU , WKH
9$5 LQ HTXDWLRQ  FDQ EH UHSDUDPHWHULVHG DV D9(&0 VHH -RKDQVHQ   DQG
+HQGU\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DUHHTXLYDOHQWRIHDFKRWKHUHTXDWLRQ LVPRUHDWWUDFWLYHGXH WR WKH LQWHUSUHWDWLRQRI LWV
VWDWLFORQJUXQVROXWLRQQDPHO\  =+( ﬁ] PHDQVWKHHTXLOLEULXPRIWKHV\VWHP
,QWKHVWDWLFORQJUXQVROXWLRQ 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